Abstract Investments in industrial energy efficiency are essential for meeting future energy needs. Nevertheless, the industrial sector's current efforts in energy efficiency investments are insufficient. Additional benefits of energy efficiency investments have been suggested to improve the financial attractiveness of energy efficiency investments. Yet, previous research indicates that not all benefits are included when investment opportunities are evaluated, leading to an underestimation of what a firm will gain from the investment. Additionally, previous research lacks conceptual frameworks for describing these additional benefits at an early stage in the investment process. Moreover, various benefit terms are found in currently existing research, but there are a lack of definitions and distinctions attributed to these terms. Therefore, this paper provides a systematic review on the benefit terms of energy efficiency investments, establishes non-energy benefits as the term most relevant for such investments and provides a new definition of the concept. Further, a new framework for categorising non-energy benefits to enable them to be included during the investment process is developed, in which the level of quantifiability and time frame of the non-energy benefits are taken into account. Including non-energy benefits in the investment process can make energy efficiency investments more attractive and increase their priority against other investments. Moreover, non-energy benefits can reinforce drivers as well as counterbalance known barriers to energy efficiency investments. Acknowledging non-energy benefits can thus contribute to an increased adoption level for energy efficiency investments.
Introduction
The industrial sector alone accounts for approximately 30% of the final energy use worldwide (IEA 2014a) . Investments in industrial energy efficiency are therefore essential for meeting future energy needs. In addition to direct energy savings, improving energy efficiency may yield other benefits, and the use of these additional benefits has been stressed as a motivation for energyefficient technologies (e.g. IEA 2014b; IEA 2012) . Cost savings stemming from improved energy efficiency have been found to be a high ranked driving force for energy efficiency investments (De Groot et al. 2001; Thollander and Ottosson 2008 ), yet cost savings are not the primary driver (Pye and McKane 2000) . For energy efficiency investments to appeal to industrial firms, previous research has advocated that all financial opportunities should be highlighted, as a means of 'making business sense of energy efficiency' (Pye and McKane 2000, p. 182 ). Yet, these additional benefits are not acknowledged; 'The full costs and benefits of energy efficiency are not assessed or measured, or are not used to inform decision making ' (IEA 2014b, p. 132) .
Financial evaluation methods are frequently addressed in the context of investment decision-making for energy efficiency investments, often involving capital budgeting tools such as net present value (NPV) and internal rate of return, as well as other, less sophisticated methods, such as calculating a payback period (e.g. Cooremans 2011; Harris et al. 2000; Thollander and Ottosson 2008) . Due to a perceived high risk, such as technical risks, energy efficiency investments are subject to a conservative risk attitude (Harris et al. 2000) . The perceived high risk affects the investment criteria firms apply during financial evaluation; stricter requirements on payback periods and other investment criteria are required for energy efficiency investments in comparison to general investments (Cooremans 2012; Qiu et al. 2015) . Several researchers have also emphasised the presence of barriers to energy efficiency (e.g. Cagno et al. 2013; Cagno and Trianni 2014; De Groot et al. 2001; Sardianou 2008; Sorrell et al. 2000; Thollander and Ottosson 2008; Venmans 2014) . Barriers such as technical risks and costs of potential disruptions in production are commonly discussed in empirical studies as high ranked, alongside lack of access to capital and budget funding, low priority level, other investment priorities, slow return, lack of time and a lack of strategic character (Brunke et al. 2014; Cooremans 2012; De Groot et al. 2001; Hasanbeigi et al. 2010; Sardianou 2008; Thollander and Ottosson 2008; Trianni et al. 2013; Venmans 2014) . Hence, despite the potential cost savings, energy efficiency investments are hindered by limited access to capital, a perceived slow return and firms not considering energy to be an important issue. These barriers highlight the importance of illuminating the additional benefits of industrial energy efficiency investments, beyond energy savings.
Two previous studies (Fleiter et al. 2012; Trianni et al. 2014) provide frameworks which seek to encompass the characteristics of energy efficiency investments. Both frameworks acknowledge the additional benefits related to energy efficiency investments: Fleiter et al. (2012) through an explicit category and Trianni et al. (2014) in three attribute categories (environmental, production and implementation). However, there is a lack of frameworks associated with these benefits. One exception is shown in Worrell et al. (2003) , who applied the term productivity benefits and proposed a framework for evaluating productivity benefits related to energy efficiency technologies. The framework consists of four steps: first, identify and describe the productivity benefits; second, quantify the previously identified benefits to the extent possible; third, identify all necessary assumptions; and fourth, calculate the cost impacts of the productivity benefits (Worrell et al. 2003) . This implies that a first step in the process of quantifying the benefits of energy efficiency is to define and categorise them in a way that can enable quantification. Further research on the additional benefits of energy efficiency is thus necessary, both at the empirical level, i.e. through collecting data, and at a theoretical level, i.e. by developing conceptual frameworks that can facilitate description of these benefits to improve the business case of energy efficiency investments (Cooremans 2015) . This paper seeks to contribute to the second proposition, i.e. on a theoretical level. There are several terms used for describing benefits stemming from energy efficiency investments, such as non-energy benefits (e.g. Pye and McKane 2000) , multiple benefits (IEA 2014b (IEA , 2012 , co-benefits (Jakob 2006) , indirect benefits (Sauter and Volkery 2013) and productivity benefits (e.g. Worrell et al. 2003) . Currently existing research lacks clear definitions and distinctions of the different benefit terms, which implies a need for a systematic review. Such definitions may simplify the inclusion of these benefits in the investment process.
In this paper, three benefit terms, i.e. ancillary benefits, co-benefits and non-energy benefits, are systematically reviewed to establish and define the term most appropriate for an industrial context. Identifying the terminology to be used for benefits in an industrial context can facilitate a more consistent application of the benefit terms, which should appeal both to academia and practitioners. Based on the results of the review, the aim of the paper is further to develop a framework for defining and categorising these benefits of energy efficiency investments to enable more well-informed investment decisions. Additionally, this research aims to provide a framework to be used ex-ante, i.e. early on in the analysis, before the investment decision is made, for which research needs have been stressed previously (Cooremans 2015) . Since the additional benefits have the potential to exceed energy savings, it is important to study how these additional benefits can be acknowledged in the investment decision-making process to help counterbalance present barriers.
The remainder of the paper is organised as follows. In Section 2, the method of the systematic literature review is described. The results of the literature review are then presented in Section 3. In Section 4, the results of the literature review are discussed further, and a new conceptual framework is developed and presented. Finally, the conclusions of the paper are stated in Section 5, along with the limitations of the study and suggestions for future research.
Systematic review: method
From the introduction, it is evident that there are several benefit terms in energy efficiency literature. Multiple benefits, used as a collective term by the IEA 1 (2012), is a term applied in various contexts, such as bioenergy (Abou Kheira and Atta 2009; Kraxner et al. 2003) , biogas (Katuwal and Bohara 2009) , sustainable development in industry clusters (Nagesha 2008 ) and building renovation (Martinaitis et al. 2007 ). This indicates certain dispersion in how the terms are used, and the three terms (i.e. non-energy benefits, co-benefits and ancillary benefits) included in multiple benefits by the IEA (2012) are therefore reviewed individually to establish any differences between these terms. When these potential differences (and similarities) are settled, it may serve as a basis for defining benefits related to industrial energy efficiency. Multiple benefits as discussed by the IEA also include energy benefits, such as energy savings.
2 Since the emphasis of this paper is on the additional benefits of energy efficiency investments, and which term is most appropriate for an industrial context, the review is limited to co-benefits, non-energy benefits and ancillary benefits.
The method used in this review paper is a systematic literature review. A systematic method can ensure quality of a review since the process then is both replicable and transparent (Tranfield et al. 2003) . This includes applying defined search terms and search strings to reduce reviewer bias (Collins and Fauser 2005) . To ensure scientific rigorousness of a systematic review, one additional criterion is to describe the literature search in detail (Okoli and Schabram 2010) , which is strived for in this section.
The systematic search of the benefit terms was made using the database Scopus 3 and sorting the hits by number of citations. The literature search was made during autumn/winter 2013 and checked again during spring 2015. The benefit terms searched for were nonenergy benefits, co-benefits and ancillary benefits, and the search was restricted to only cover the subject area 'Energy' and limited to only include articles and conference papers. The search was set to search in title, abstract and keywords. This resulted in the following final search string:
The number of hits varied greatly for each term. Table 1 presents a summary of the results of the applied search strings.
When a literature search is restricted to a certain subject area, there is a potential risk of excluding relevant articles or papers. Search strings, such as non-energy benefits of energy efficiency, co-benefits of energy efficiency and so on, were therefore also applied in order to capture any possible relevant findings accidently excluded by the subject area restriction.
When reviewing the articles and conference papers found through the search procedure described above, it appeared that the terms 'indirect benefits' and 'productivity benefits' occasionally are used as synonyms to 'non-energy benefits', and additional searches on these terms were made, which yielded additional articles (Cooremans 2011; Worrell et al. 2003; Boyd and Pang 2000) .
To decide whether or not the articles or conference papers should be included, the abstracts were read and analysed. If the articles and conference papers considered any of the benefit terms in a manner that was consistent with the aim of this paper, that is, as additional benefits, they were considered as necessary for the research. Finally, the remaining articles and conference papers were then read in full text. Papers not available online in full text were excluded. This was especially the case for older conference papers. There was an overlap of the included papers on the three benefit terms. The total final sample of the systematic literature review on benefit terms was 34 papers, as visualised in Fig. 1 below.
In line with the aim of this paper, the areas in which the different benefit terms are most frequently used, i.e. their main research areas, were identified by reading and analysing the articles and conference papers. This enabled the term most applied in an industrial context to be identified. In addition, the societal level on which the terms were applied was identified using the levels presented by the IEA (2012): individual, sectoral, national and international. Thereafter, the most applied benefit term in an industrial context was identified and explored further. This is described more thoroughly in the next section, Systematic review: results.
Systematic review: results
When a firm invests in energy efficiency, there are potential benefits both related to and not related to energy savings. These additional benefits can include increased productivity, reduced production costs, higher product quality or improved worker safety (e.g. Pye and McKane 2000) . There are, however, several terms discussed in prior research without any clear definitions or distinctions between the definitions used. In this section, the results of the review on the benefit terms 'non-energy benefits', 'ancillary benefits' and 'co-benefits' are presented. The review aims to clarify these terms and decide which benefit term is most adequate to use in relation to industrial energy efficiency investments.
Terminology

Co-benefits
Based on the number of hits seen in Table 1 , the most common benefit term is 'co-benefits'. It is acknowledged as a factor that should be taken into account when discussing the so-called rebound effect (Hertwich 2005) , and it has also been used to describe benefits related to energy efficiency investments in the buildings sector (Jakob 2006) and to describe the benefits stemming from CO 2 reduction in the buildings sector (Ürge-Vorsatz et al. 2007; Ürge-Vorsatz et al. 2009 ). The benefits mentioned by Jakob (2006) included, for example, thermal comfort and improved indoor air quality. Tradable White Certificate schemes on an EU 4 level and their co-benefits are also mentioned, including, among others, improved competitiveness, increased employment, technological market transformation, air pollution, increased comfort level for households and energy security (Mundaca 2008) .
The term co-benefits is most frequently used to describe environmental and health benefits related to reduced CO 2 emissions (van Vuuren et al. 2003 (van Vuuren et al. , 2006 Changhong et al. 2006; He et al. 2010; Malla 2009 ), climate policy (Aunan et al. 2004; Rypdal et al. 2005) , Tradable White Certificate schemes (Mundaca 2008) , cleaner production (Mestl et al. 2005) , Life Cycle Assessment and environmental impacts (Koornneef et al. 2008; Singh et al. 2012) or bioenergy (Brown et al. 2007; Gan and Yu 2008) . With a few exceptions, cobenefits are closely related to the mitigation of CO 2 emissions and other environmental impacts. The environmental co-benefits most often mentioned are reduced air pollution, improved local air quality and reduced corrosion of materials, together with the environmental related health benefits (see for example Aunan et al. 2004; Mestl et al. 2005; Koornneef et al. 2008 ).
Ancillary benefits
The term 'ancillary benefits' is not applied as often as co-benefits, but when it is used, it is mostly discussed in the same context as co-benefits, and the two terms are used as equivalents (e.g. Mundaca 2008; Jakob 2006; van Vuuren et al. 2006) . Lung et al. (2005) also used ancillary benefits as a synonym to non-energy benefits. Benefits commonly stated as ancillary benefits are reduced air pollution (van Vuuren et al. 2006; Rafaj and Kypreos 2007; Xu and Masui 2009) , environmental health benefits (Nishioka et al. 2002) , employment creation and improved waste control (Bilgen et al. 2007 ). When evaluating different energy efficiency initiatives, welfare improvements and positive effects on other resources, such as water supply and employment creation, are also mentioned as ancillary benefits (Neves et al. 2008) . Hence, both co-benefits and ancillary benefits are frequently applied to describe environmental and health benefits. However, a difference which separates ancillary benefits from co-benefits is that ancillary benefits is a term more frequently used in the power generation sector than the term co-benefits (e.g. Rafaj and Kypreos 2007).
Non-energy benefits
Non-energy benefits appear to be used mainly in two areas within the field of energy efficiency: the building (and residential) sector (e.g. Tonn and Peretz 2007) and the industrial sector (e.g. Worrell et al. 2003) , respectively. One paper applied a combined approach and studied residential, commercial and industrial nonenergy benefits (Skumatz et al. 2000) . Non-energy benefits for the building sector, especially for weatherisation programmes for low-income households, are frequently explored in the literature (e.g. Tonn and Peretz 2007; Schweitzer and Tonn 2003; Skumatz et al. 2000) . Categories of different non-energy benefits for this sector are available, for example, the three categories 5 of utility and ratepayer benefits, societal benefits and participant benefits (Skumatz et al. 2000) or the similar categorisation of ratepayer benefits, household benefits and societal benefits (Schweitzer and Tonn 2003 ). An additional categorisation of non-energy benefits from a consumer perspective, which can be compared to the participant perspective, is provided by Mills and Rosenfeld (1996) , including improved indoor environment, comfort, health and safety; reduced noise; labour and time savings; improved process control; increased amenity or convenience; water savings and waste minimisation and direct and indirect economic benefits from downsizing of equipment. When the potentials and costs of CO 2 emissions mitigation are evaluated for the building sector, non-energy benefits are instead divided into five categories, including health effects, ecological effects, economic effects, service provision benefits and social effects (Ürge-Vorsatz et al. 2009 ). However, even though the names of the categories in the literature differ to some extent, the included non-energy benefits are very similar, including for example fewer illnesses, improved comfort and higher property values.
For the industrial sector, several types of non-energy benefits have been identified, such as reduced maintenance (e.g. Skumatz et al. 2000) and reduced emissions (e.g. Lilly and Pearson 1999) . Other non-energy benefits include reduced waste, improved product quality, increased reliability, improved worker safety and improved productivity (Pye and McKane 2000; Mills et al. 2008; Finman and Laitner 2001; Worrell et al. 2003) . Few attempts to classify the industrial non- 5 These three categories were first presented in Skumatz and Dickerson (1997) .
energy benefits have been made, but Finman and Laitner (2001) and Worrell et al. (2003) divided them into six categories: waste, emissions, operation and maintenance, production, working environment and other. The benefits in those categories have recently been reorganised into the three categories cost, value and risk (Cooremans 2011) . In addition to the nonenergy benefits stated by Worrell et al. (2003) , Cooremans (2011) also added four benefits to the risk category, namely legal risks, carbon and energy price risks, disruption of energy supply and commercial risk.
Categorising benefit terms
The additional benefits of improved energy efficiency have previously been categorised according to their societal level-individual, sectoral, national and international (IEA 2012). Benefits observed by individuals, households and firms are considered as individual, whereas the benefits denoted as sectoral are benefits which affect economic sectors, such as the industrial one. On a national level, benefits such as employment creation, energy security and other macroeconomic impacts are mentioned. The mitigation of greenhouse gas emissions and lower energy prices are in turn two examples of benefits occurring on an international level (IEA 2012) . Following the typology used by IEA (2012), there are both similarities and differences between nonenergy benefits, co-benefits and ancillary benefits regarding on which societal level they are observed. This is summarised in Table 2 , along with the main research area in which each term is most frequently used. Benefits such as improvements in air quality and its health effects, waste control and/or reduction and competitiveness are examples the three terms have in common. Non-energy benefits are to a larger extent applied in the context of industrial energy efficiency and energy efficiency investments in the residential sector, whereas both co-and ancillary benefits more frequently describe environmental impacts. The benefits categorised as coand ancillary often appear on a national or international level; that is, they are benefits that affect the economy as a whole and not just a specific industry or sector (e.g. air pollution, environmental health benefits, employment creation and energy security). On the contrary, nonenergy benefits can often be considered as sectoral benefits (e.g. industrial) or individual benefits (e.g. households or firms). The benefits mentioned among co-benefits and ancillary benefits are to a large extent inherent, such as reduced emissions, whereas various benefits noted among the non-energy benefits are case specific and dependent on the specific technology. Examples of such benefits are, for instance, improved productivity, reduced amount of raw material or improved work environment. However, inherent benefits such as reduced emissions are also noted among the non-energy benefits.
However, as seen in Table 2 , there are exceptions. Co-benefits may occur on an individual level as well, and non-energy benefits may occur on a national level. Energy efficiency programmes aimed at, for example, the residential sector will not only provide non-energy benefits for the individual household but for an entire region as well.
6 But since these are not the main societal levels in which co-benefits and non-energy benefits occur, they are placed within parentheses in the table. The differences between these terms are further visualised below in Fig. 2 .
Benefits occurring mainly on an individual, sectoral and occasionally national level can be recognised from the reviewed literature as non-energy benefits. Benefits occurring on an international, national and sectoral level can in turn be recognised as ancillary or co-benefits. These benefits often have an environmental character, for instance reduced air emissions and health benefits related to environmental improvements (see for example van Vuuren et al. 2006 or Aunan et al. 2004 . As can be seen in Fig. 2 , there is an overlap between the terms.
For the case of industrial energy efficiency, which mainly concerns the individual (firm) and sectoral level, non-energy benefits appear as the most adequate term to use. Therefore, non-energy benefits will be explored further below.
Exploring and categorising non-energy benefits
Even though the term 'non-energy benefits' is the most common used for describing the additional benefits stemming from energy efficiency investments, the term and the benefits composing it are not defined, nor categorised, in a clear way. The benefits stated in the literature as industrial non-energy benefits are displayed in Table 3 along with available categorisations.
Note that in addition to the articles and conference papers resulting from the systematic literature review, two reports from non-profit institutions 7 are included in Table 3 (IEA 2012; Sauter and Volkery 2013). These two reports state additional benefits than those included in Table 3 . Benefits not directly related to industrial energy efficiency are excluded from the table, for example, job creation and other macroeconomic effects. The benefits stated in Table 3 are related to industrial energy efficiency and appear on a so-called individual or sectoral level. The same applies to Skumatz et al. (2000) who except for non-energy benefits in the commercial/ industrial sector also covered participant-side non-energy benefits in the residential sector. Since this paper puts emphasis on the benefits related to industrial energy efficiency investments, however, only the results from the former category are included in Table 3 .
As shown in Table 3 , there have been few attempts to categorise industrial non-energy benefits. Worrell et al. (2003) and Skumatz et al. (2000) applied categorisations in which the categories were related to the type of benefits, e.g. 'Waste' or 'Production', or to the type of measure, e.g. lighting measures. Cooremans (2011) presented a framework, not only limited to energy efficiency projects, in which non-energy benefits can be categorised according to how they increase value or reduce costs or risks in order to explore the connection between non-energy benefits and competitive advantage, since these three variables are described as 'the three dimensions of competitive advantage' (Cooremans 2011, pp. 485-486) . Reduced product waste and lowered cooling requirements are examples of benefits categorised as cost benefits, while improved product quality and improved public image are examples of value benefits, i.e. positive impacts on a firm's value proposition. In the risk category, benefits such as reduced emissions and decreased liability are evident (Cooremans 2011) . IEA (2012) divided benefits according to economic level, as discussed in the previous section. IEA (2012, p. 25 ) also addressed the time perspective for non-energy benefits and denote industrial productivity as a short-term benefit. Reduced emissions are another short-term benefit, although it is a long-term effect as well.
There is a variation in how productivity improvements are used in the reviewed literature. Productivity benefits and non-energy benefits have been used interchangeably (Finman and Laitner 2001; Worrell et al. 2003) , and ancillary benefits and productivity benefits have been used interchangeably as well (Lung et al. 2005) , which implies that the terms can be used as synonyms. On the other hand, productivity benefits are also referred to as a type of non-energy benefit (Worrell et al. 2003; Pye and McKane 2000; Mills et al. 2008; Boyd and Pang 2000) , which contradicts using them as synonyms. Productivity is a measure of the ratio of output to input, and in the context of energy efficiency investments, it is possible to observe benefits which are easily quantified and translated into monetary values, such as reduced material costs or increased production (e.g. Pye and McKane 2000) . For these benefits, the connection to productivity is more or less straightforward. Yet, there are some benefits, such as improved 7 IEA and the IEEP-Institute for European Environmental Policy. 
Ancillary benefits Power systems, bioenergy, wind power, climate policy, air pollution, health benefits, wind energy, environmental, residential sector
• (Individual)
• Sectoral
• National
• International Non-energy benefits Building and residential sector, weatherisation programmes, industry, productivity benefits, environmental taxes, state-level benefits
work environments or employee satisfaction, which may affect productivity but are more difficult to observe and even more difficult to translate into monetary values (Worrell et al. 2003) . Due to the possible difficulties associated with quantifying these benefits, the relationship between them and productivity cannot be established to the same extent. It is therefore suggested that productivity benefits should be treated as a type of non-energy benefits instead of using these two terms interchangeably as synonyms. Also worth noting is the geographical focus of the empirical 8 studies included in Table 3 , which are almost exclusively based on US data. Worrell et al. (2003) is an exception; their research studied is based on case study data from various databases from different countries; however, a majority of the data in their study is still from the US, indicating a need for empirical research on non-energy benefits related to industrial energy efficiency investments from other countries and geographical regions.
Besides the lack of frameworks available for categorisation of industrial non-energy benefits, Table 3 also indicates a large variation in the types of benefits indicated as examples of non-energy benefits, such as tangible, quantifiable non-energy benefits (e.g. reduced production costs) (e.g. Pye and McKane 2000) , as well as non-energy benefits of a more intangible character, such as improved worker morale (Worrell et al. 2003) . Both inherent as well as case-specific benefits are relevant, as discussed in a previous section. The extent to which different non-energy benefits are cited in the included literature is presented in Table 4 below. The non-energy benefits are summarised according to the categorisation by Worrell et al. (2003, p. 488) , i.e. by the categories Work Environment, Production, Operations and Maintenance, Waste, Emissions (here Emissions/Environment since the included benefits go beyond reducing emissions) and Other.
According to Table 4 , the non-energy benefits reduced emissions, improved product quality, improved productivity, improved reliability and decreased noise are cited most. Summarising the counts for each category, it is evident that non-energy benefits related to production, work environment, and operations and maintenance are the most cited benefits (Table 5 and Fig. 3 ). Benefits belonging to the category 'Other' also appear to be frequently cited. To account for the number of distinct benefits in each category, the mean value of the categories' citations were calculated, indicating that non-energy benefits belonging to the category 'Other' are cited the least. On the other end, benefits related to emissions and other environmental effects appear to have a higher mean value, even though this category has the lowest count because it includes fewer individual benefits (only five); yet these few benefits are cited frequently, such as reduced emissions.
To summarise, non-energy benefits related to operations and maintenance, production and work environment are the benefits most frequently occurring in the literature, both in absolute counts and on average. Environmental benefits, especially reduced emissions, are also common.
The previous studies included in this review have stressed the importance of quantifying non-energy benefits to show the financial potential of energy efficiency investments (e.g. Pye and McKane 2000; Worrell et al. 2003) . In order to fully take non-energy benefits into account when making energy efficiency investments, one approach could therefore be to categorise industrial non-energy benefits into being quantifiable or not quantifiable in monetary terms; however, this approach could lead to the rejection of important, more intangible Individual Sectoral National International Non-energy benefits Co-benefits Ancillary benefits Fig. 2 Benefit terms by societal level benefits. From the analysis above, non-energy benefits related to an improved work environment occur frequently in the literature, which is a benefit that is not easily quantified, but is still positive in terms of a firm's 
The benefits as stated by Worrell et al. (2003) are applied as (Worrell et al. 2003) . This indicates that non-energy benefits, both tangible and less tangible, should be acknowledged during the investment decision-making process since they constitute important attributes of energy efficiency investments, in addition to energy savings.
Discussion
From the review of benefit terms, several conclusions can be drawn. Based on the research area in which the benefit terms are most often applied and the societal level on which they occur, it can be concluded that the term non-energy benefits is the most appropriate to use in the context of industrial energy efficiency investments. Few previous attempts to categorise and define non-energy benefits have been made before, as shown in Table 3 . One categorisation frequently cited is the one by Worrell et al. (2003) where benefits are divided into six categories depending on their type-for example, working environment or operation and maintenance. Yet, even if benefits are of the same type, they may still have different characteristics. The need for quantifying non-energy benefits has been stressed in the literature (Mills and Rosenfeld 1996; Pye and McKane 2000; Worrell et al. 2003) . Quantification enables benefits to be translated into monetary values and to be included in the financial evaluation, thereby increasing the possibility for energy efficiency investments to meet the pay- The relationship between work environment and productivity has also gained interest outside the energy community. For instance, a previous report based on empirical data from the Nordic countries shows a significant correlation between work environment and productivity (Foldspang et al. 2014 ). This strengthens improved work environment as an important non-energy benefit. back duration pre-defined by the investor (e.g. Harris et al. 2000) . Research has also indicated a lack of access to capital and financial resources as a more prominent reason for not adopting energy efficiency investments at smaller firms (Del Río González 2005) . Hence, including non-energy benefits to improve the financial calculation for an energy efficiency investment should be important for all firms, and perhaps even more important for small firms. Therefore, a new definition and categorisation of non-energy benefits is presented in this paper that takes the level of quantifiability into account.
However, there may be substantial benefits that are not easily quantified, such as the often cited improved work environment (Table 5 ; Fig. 3) . In order to acknowledge both tangible and less tangible benefits, using a scale of quantifiability is preferred rather than simply dividing the benefits into being quantifiable versus not quantifiable. This method can prevent benefits not easily quantified, yet still important, from being rejected. In addition to the quantifiability level, the time the benefit is expected to occur should be acknowledged, which has only briefly been addressed in previous research (IEA 2012) . IEA (2012, p. 25) touches upon this matter and denotes industrial productivity as a short-term benefit. Other benefits may be more long term, such as improved public image or improved work environment. Non-energy benefits can also occur in a short-term perspective yet still have long-term effects, such as improved productivity. Here, the lifetime of the energy efficiency investment or measure should also be taken into account (Fleiter et al. 2012) . The time aspect can contribute to enhance the precision of the calculations. By considering the time in which a benefit will be possible to measure, the risk for under-or overestimating the investment's potential can be decreased. Hence, investment uncertainty can be reduced, which has been found as a negative characteristic for energy efficiency investments (Blyth et al. 2007; De Groot et al. 2001) . Including the time perspective can also simplify a future follow-up of the investment. Moreover, a slow return has been identified as a barrier to energy efficiency investments in previous research (Sardianou 2008) . Emphasising non-energy benefits occurring already in a short-term perspective can thus work as a means to overcome this barrier.
It is therefore now possible to provide a definition of non-energy benefits, taking into account both the level of quantifiability and time frame: Non-energy benefits can be defined as the benefits related to industrial energy efficiency investments, beside energy savings, that are quantifiable at a varying level and arise in a short-and/or long-term perspective.
A new framework for defining and categorising non-energy benefits A lack of conceptual frameworks for describing and categorising non-energy benefits has been identified in previous studies (Cooremans 2015) . This paper seeks to contribute to research on energy efficiency investments and non-energy benefits by suggesting a framework for defining and categorising how non-energy benefits of an energy efficiency investment can be classified depending on level of quantifiability and time frame. Since there are a number of so-called softer or unquantifiable non-energy benefits, such as improved public image or improved worker morale, this categorisation will provide a framework which acknowledges the ability of a benefit to be quantified without rejecting those more qualitative and less tangible benefits. IEA (2012) emphasised that energy efficiency improvements, for example by implementing energy efficiency investments, are relatively easy to implement and with rapid effects, both in terms of energy savings and non-energy benefits. Therefore, the time perspective highlights the short-term benefits while still acknowledging the longterm benefits, and further improves the possibilities of making a correct assessment of energy efficiency investments. In the framework suggested by Worrell et al. (2003) , a first step in including non-energy benefits is to 'identify and describe the productivity benefits associated with a given measure' (p. 1088). Moreover, benefits should be described in a detailed and specific manner before the second step: quantification. However, previous studies on non-energy benefits do generally take an ex-post perspective when addressing the benefits, i.e. they are focused on non-energy benefits experienced after implementation. In this paper, an ex-ante perspective has been advocated for, i.e. non-energy benefits should be acknowledged during the investment decision-making process before the investment decision is made to increase the probability for the investment to be adopted and implemented in the first place. The framework proposed in this paper aims to work as a means to identify and describe non-energy benefits exante, and to establish which non-energy benefits are quantifiable in monetary values, and to highlight intangible, yet important, non-energy benefits, as well as their time frame. To this extent, this paper thus serves as a bridge between the first and second step in the framework suggested by Worrell et al. (2003) .
The proposed framework is illustrated by a matrix in which the time frame is shown horizontally and the level of quantifiability is shown vertically (Fig. 4 below) . The level of quantifiability is denoted on a three-level scale from low to high; the level of quantifiability refers to quantifiability in monetary terms. High refers to those benefits that are easily quantified, Medium represents the benefits which are possible to quantify although not as easily and Low refers to benefits that are difficult or not possible to quantify. The time scale is divided into Short term and Long term, respectively. This way, nonenergy benefits with an immediate (short term) effect can be highlighted. If such a benefit is also quantifiable in monetary terms, it can indicate a faster return for the investment than if the non-energy benefit was not included. Since there also are non-energy benefits occurring in a longer time frame as well as short-term benefits continuing over the long term, indicating the time frame for the non-energy benefits is important. For readability, only a limited number of non-energy benefits are included in the matrix to illustrate how a classification can be performed.
It should be noted that the non-energy benefits can, and probably will, differ depending on the energy efficiency investment. Although energy efficiency investments often are discussed as a homogenous group of measures, they differ in their characteristics and hence in terms of non-energy benefits (Fleiter et al. 2012) . Energy efficiency investments can differ in terms of distance to the core production activities, and while some investments lead to improved productivity or improved work environment, this is not the case for others. Productivity impacts have been indicated for measures related to electric motor systems but rarely for HVAC systems, and installing heat pipes has indicated a decreased need for operation and maintenance as well as improved work environment ). The suggested framework and the included non-energy benefits should therefore be considered as illustrative examples and not prescriptive for all energy efficiency investments.
Increased production is an example of a non-energy benefit easily quantified. It occurs within a short-term perspective but also continues over the long run, illustrated when it is denoted again in italics in the upper right of the matrix. On the other end of the scale is Improved public image, which occurs in a long-term perspective and is difficult to quantify. Still, it should be considered as an important non-energy benefit since it increases value and thus contributes to competitive advantage for the firm (Cooremans 2011) . Both Improved work environment and Reduced emissions are used as two additional non-energy benefits that would occur both within a short-term perspective and continue over the long term. In a short-term perspective, improvements in work environment, such as reduced noise levels or improved air quality, are easily detected yet difficult to quantify in monetary values, so it is placed in the lower left of the matrix. However, in a longer time perspective, an improved work environment can lead to productivity gains as well as a reduction in sick leaves and insurance costs; hence, it is quantifiable (e.g. Cooremans 2015) . Improved work environment is placed in the middle of the quantifiability scale due to the difficulties in assigning for instance a reduction in sick leaves to the specific investment, which is necessary if the assessment of the energy efficiency investment is correct. The same reasoning is applicable for the Reduced emissions benefit. Improving energy efficiency is considered an important means in reducing emissions (e.g. IEA 2014a, b), but assigning the reduction in emissions to a specific investment may not be possible, especially not in a long-term perspective; the longer the time frame, the more difficult it is to establish causality between the investment and its potential benefits. Non-energy benefits can make energy efficiency investments more financially attractive (e.g. Pye and McKane 2000) and have an impact on an investment's payback time (Worrell et al. 2003) , which is an economic attribute . Hence, as investment characteristics, quantifiable non-energy benefits are therefore important to acknowledge when energy efficiency investments are concerned. However, as described by DeCanio and Watkins (1998, p. 105) , 'corporate investment behaviour is considerably more complex than can be described by the bare-bones NPV model of investment'; investment decision making constitute more than financial evaluation. Lumijärvi (1991) discusses the investment decision-making process in terms of subordinates selling an investment project to top management. Four types of arguments are noted, including economic, strategic, non-economic and production technology arguments, 10 and it is stressed that although the investment must reach certain profitability criteria, this 'is not the most important determinant in the final decision-making' (Lumijärvi 1991, p. 184) . In the case of energy efficiency investments, one reason that is often advocated for is energy efficiency investments not being considered as strategically important; instead, they end up being rejected or as a no-decision even though the financial outcome may be positive (Cooremans 2011 (Cooremans , 2012 Sandberg and Söderström 2003) . The term 'strategicity' has been suggested as an investment characteristic 'to express and describe the strategic character-or strategic nature-of an investment' (Cooremans 2012, p. 503) , defined as its impact on a firm's competitiveness, as stated in a previous article (Cooremans 2011) . Hence, including other nonbenefits than only the immediate and quantifiable ones is vital. Improved public image, which is used as an example in Fig. 4 , is such a benefit that is long term and characterised by a low level of quantifiability, yet contributes to a firm's competitive advantage, i.e. a strategic non-energy benefit (Cooremans 2011) .
Previous literature on investment behaviour for energy efficiency investments has placed emphasis on the 
Reduced emissions
Reduced emissions Improved work environment
Improved work environment Improved public image Fig. 4 Framework for classifying industrial non-energy benefits with respect to quantifiability and time frame barriers to energy efficiency. Economic barriers are often ranked high by firms, including barriers such as lack of access to capital, other investment priorities and a slow return (e.g. Cagno et al. 2013; De Groot et al. 2001; Sardianou 2008; Thollander and Ottosson 2008) . Nonenergy benefits that are quantifiable and possible to translate into monetary values and arise in a short term can contribute to a higher and faster return than if only energy cost savings are acknowledged, which can counterbalance known barriers and increase the priority level for energy efficiency investments against other investments. Likewise, there are cited non-energy benefits (Table 5 ; Fig. 3 ) corresponding to known driving forces, such as improved public image, improved work environment and potential cost savings. Non-energy benefits are thus important investment characteristics related to energy efficiency investments that should be considered ex-ante, i.e. already during the investment process.
Conclusion
This paper has had two aims: (1) to conduct a systematic review in order to identify the terminology to be used for benefits in an industrial context and (2) to propose a framework for defining and categorising these benefits in a way that enables them to be included during the investment decision-making process, which can further improve the assessment of energy efficiency investments. These aims have been fulfilled through a systematic literature review of the benefit terms ancillary benefits, co-benefits and non-energy benefits. From the results of the review, it is concluded that 'non-energy benefits' is the most adequate benefit term to use for the additional benefits of energy efficiency investments in an industrial context. A definition of non-energy benefits is presented along with a framework for categorising non-energy benefits according to their level of quantifiability and time frame. Non-energy benefits are defined as benefits stemming from an energy efficiency investment, aside from energy savings, that are quantifiable at a certain level and arise in a short-and/or longterm perspective. By applying this framework, firms can define and categorise the non-energy benefits of an energy efficiency investment during the investment decision-making process. The framework allows for heterogeneity of energy efficiency investments and the presence of case-specific non-energy benefits.
It is further suggested that including quantifiable non-energy benefits in the financial evaluation can make energy efficiency investments more financially attractive, as well as increase their priority against other investment opportunities. Also, in addition to emphasising the financial advantage of quantifiable and monetary non-energy benefits, as well as less quantifiable non-energy benefits, this should be acknowledged in the investment decision-making process to promote an energy efficiency investment. Acknowledging non-energy benefits can increase the value of investing today and reinforce driving forces such as a green public image. In addition, acknowledging the non-energy benefits of an energy efficiency investment can act as an offset to existing barriers. In conclusion, acknowledging non-energy benefits during the investment process is an important means to increase the adoption level of energy efficiency investments, contributing to closing the energy efficiency gap.
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As for all research studies, this study is subject to limitations. First, a literature review is always characterised by reviewer bias, but the systematic review method applied in this study aims to minimise such bias by the use of predetermined search strings and selection criteria. However, this may lead to narrower coverage of the literature compared to so-called narrative or traditional reviews (Dijkers 2009 ). There is a risk that relevant literature might have been excluded for not fitting within the search string. Despite this drawback, a systematic approach is preferred since it enables a more replicable, scientific and transparent process (Tranfield et al. 2003, p. 209) . A second limitation is that relevant papers and articles had to be excluded due to lack of accessibility. This especially concerned older conference papers, which might have had the implication of a sample skewed to more recent publications. However, this could be considered a rather minor drawback since the research area of additional benefits of energy efficiency is relatively young.
Avenues for future research
The study provides avenues for future research. Existing conceptual frameworks for describing nonenergy benefits are lacking in literature today. The framework proposed herein thus contributes to the research field on non-energy benefits and energy efficiency investments. However, the suggested framework is by no means conclusive. The present framework is limited to two characteristics: level of quantifiability and time frame. Future research is therefore needed to discover whether other aspects could be included in such frameworks. The present framework allows for heterogeneity of energy efficiency investments and their non-energy benefits. One possible avenue for future research is to develop models for assessing non-energy benefits for specific technologies, i.e. whether there are certain characteristics that should be acknowledged for certain technologies, industries, etc. Previous research has also indicated differences in investment behaviour with respect to firm characteristics (e.g. Arvanitis and Ley 2013; DeCanio and Watkins 1998; De Groot et al. 2001; Del Río González 2005) . This should also be considered in future research on non-energy benefits. Acknowledging quantifiable non-energy benefits would likely be of higher importance for smaller firms due to a more restricted financial situation for these firms (e.g. Del Río González 2005). Larger firms have also been indicated as more inclined to adopt energy management practices (e.g. Christoffersen et al. 2006; Thollander and Ottosson 2010) , which in turn can lead to identifying improvement areas and investment needs.
Further research is also needed to determine whether the adoption rate of energy efficiency investments actually improves when non-energy benefits are included in the investment and evaluation processes. The framework presented here therefore warrants empirical testing. The conclusion that quantifiable non-energy benefits should be included in the financial evaluation gives rise to whether any specific financial evaluation method is better than the other for this purpose, which should be investigated further in future studies.
Additionally, research is needed on the extent to which expected non-energy benefits are realised after implementation, which implies a need for research on how to actually acknowledge the non-energy benefits. To further stimulate firms to consider non-energy benefits, one way could be for suppliers to illuminate and advertise non-energy benefits related to their technologies. Research on the extent to which this is done today as well as how such work could be performed is therefore recommended. This paper briefly touches upon aspects related to investment decision-making and investment behaviour for energy efficiency investments. The research on investment decision-making is very limited within this empirical context; a vast amount of the research on these issues within the energy efficiency field has been focused on the barriers to energy efficiency. Further research is therefore advocated for where a starting point could be a systematic literature review on these concepts. To the author's best knowledge, such a review does not exist at this point.
